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CLAIMS 



DMOS transistor for an IC circuit, comprising: 
an epitaxAl layer of a first conductivity type formed over a substrate; 
a deep barrier region formed within adjoining surface portions of the 
substrate and the epitaxial la^ 

a deep drain regiW extending from a surface of the epitaxial layer to 
outer peripheral regions of the day} barrier re^ioiTl^ define a well region within the 
epitaxial layer; 

a body region of a sec^dyjconductiv^ type formed within the well 

region; 

first and second source re^iot^ of t^e fu-st conductivity type positioned 
at a surface of the well region and within the B^dv region: 

first and second portions )fl gateVlectrodes pos|itioned above the first 
and second source regions, respectively, fflie body region, and the well region; 

a conductive drain contact clupled to a\e deep^ain region; and 

a metallic source contact coupled to th^^Brst and second source regions 
and to a central portion of the well region. 



2. The DMOS transistor of claim^ 1 whe\ein the metalhc source 
contact and the central portion of the well region define a SchVtky diode structure in 
parallel with an intrinsic body diode of the DMOS transistor. 

3. The DMOS transistor of claim 2 wherein the\Schottky diode 
replaces the intrinsic body diode of the DMOS transistor by diverting current from 
flowing through the intrinsic body diode. 
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4. \ The DMOS transistor of claim 1 wherein the resultant structure 
defines a Schottky )diode which shunts a majority of current in recirculation avoiding a 
turn-on of parasitic deuces. 

5. The DMOS transistor of claim 2, further including a ring of the 
second conductivity type posWoned in the central portion of the well region and in 
contact with the metallic source contact to increase a breakdown voltage of the 
Schottky diode. 



6. A DMOS device 
IC circuit driving an inductive load, the 

an epitaxial layer formed on 

a well region formed by a 
the epitaxial layer and over a peripheral 
the epitaxial layer and the substrate; 

a body region within the 
and second source regions; 

a plurality of insulated gat4 electrodes 
inner central portions of the first and secoad-^^m-ce 



reducing ^e effects of parasitic devices in an 
prising: 
trate; 

c}eeij?^ainj;egion^xtendin^ from a surface of 

region located within 



f^ell region^ 



region containing first 

led over outer portions and 
ms, respectively, the body 



the well region and 



region, and the well region; 

a guard ring in a central surface portion 

surrounded by the body region; 

a first metallic contact coupled to the deep drain regio\i; and 
a Schottky metallic contact coupled to the source regions and to the 

central sxirface portion of the well region between the insulated gate >f lectrodes and 

contacting the guard ring. 
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7. \ A DMOS device for reducing operational effects of parasitic 
devices associated with IC circuits, the device comprising: 

a well region defined by a buried isolation region having an overlapping 
deep drain region within epitaxial layer; 

a body region ct^ntaining first and second source regions within the well 

region; 

insulated gates fonii^d over a portion of the first and second source 

regions; and 

a Schottky contact coupftsd to a ceiftral bortion of the well region and 
spaced from the body region, the Schotflcy tU2mtact defining a portion of a Schottky 
diode within the epitaxial layer having opwational onaracteristic means for reducing 
operational characteristics of parasitic de\iaefcNassooiated with IC circuits. 



8. The DMOS device df /claim 7, further\ncluding a guard ring 
barrier spaced from the body region and MjacentNto the Schottky contact, the guard 
ring barrier having operational charactei]|stic meai^s foy increasing a breakdown 
voltage of the Schottky diode. 

9. A DMOS transistor in an IC circuit, comprising: 
an epitaxial layer of a first conductivity type fo^ed over a substrate of a 

second conductivity type; 

a drain region of a first conductivity type forme'^ within the epitaxial 

layer; 

a body region of the second conductivity type fisjrmed within the 
epitaxial layer; 

a source region of the first conductivity type formed v)^thin the body 

region; 

a gate electrode positioned above the source region, the bodyVegion, and 
the epitaxial layer; 
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conductive drain contact coupled to the drain region; and 
a n^tallic source contact coupled to the source region and to the 
epitaxial layer. 

10. The iSiMOS transistor of claim 9 wherein the metallic source 
contact is in contact with the\epitaxial layer at a surface of contact, the surface of 
contact forming a rectifying banter. 

11. The DMOS traI^^stor of gl^im^O wherein the surface of contact 
between the metallic source contact and\heW)itaxial layer forms a Schottky diode, the 
Schottky diode conducting current when ayibrward pias is applied from the metallic 
source contact to the conductive drain cont< 

12. The DMOS transistorl of claim 1 1 wherem the source region 
comprises two annular source regions separa :ed bV an annular region of the second 
conductivity type and the gate electrode ci:)mprise^ two aimular gate electrodes 
positioned, respectively, above the two annulaJn source re^ns; and 

wherein the body region is an amwiter^dy iWion surrounding a central 
portion of the epitaxial layer, the central portion of the epitaxi^ layer being in contact 
with the metallic source contacts to form the Schottky diode. 



13. The DMOS transistor of claim 12, further com^sing: 
a ring region of the second conductivity type formed in the central 

portion of the epitaxial layer, the ring region being in contact with the n^jetallic source 

contact to increase a breakdown voltage of the Schottky diode; 

a deep barrier region of the first conductivity type formed in the 

substrate below the epitaxial layer, the deep barrier region having a circular geometry 

with outer portions, the outer portions being in contact with the drain region. 
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14A A process for manufacturing a DMOS device in an IC circuit, the 
process comprisingMie steps of: 

forniiAgN^ epitaxial layer of a first conductivity type dopant over a 

substrate; 

forming a dee^barrier region within adjoining surface portions of the 
substrate and the epitaxial layer, the deep barrier region having a higher dopant 
concentration of the first conductiSdty type than the epitaxial layer; 

implanting a deep draui region extending from a surface of the epitaxial 
layer to outer peripheral regions of the deep^bS^er region defining a well region 
within the epitaxial layer; 

implanting a body region of a^ 

region; 

implanting first and second soi 
at a surface of the well region and within the 

forming a first insulated gate ab^ 
region, the body region, and the well region; 

implanting a guard ring in a central surface a^a of the well region and 
surrounded by the body region, the guard ring having a preoetermined depth within 
the well region; 

forming a second insulated gate above an inner ce\jtral portion of the 

second source region, the body region, and the well region; 

depositing a conductive drain contact over the deep draii^xegion; and 
depositing a conductive source contact over the first and \econd source 

regions and the central surface area of the well region inside the second insulated gate. 



^ icond/conductivity type within the well 
Ce regions q|t the first conductivity type 
ter portion of the first soiu-ce 



dy vl 



pve 



15. The process of claim 14, further including the step of inrnlantuig 
a central body region of the second conductivity type between the first and\econd 
source regions. 
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16. Tlie process of clairi/f^ further including the step of implanting 
a deep isolation region of the second cohhpeti^rity type extending from the surface of 
the epitaxial layer to the substrate, and ciicmmerentially spaced from and siUTOxmding 
the deep barrier region and the deep drain regie 




